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A MICROSCOPE FOR THE WIDE-^NGLE VIEWING, 

IN PARTICULAR FOR EYE SURGERIES 

i 
! 

FIELD OF THE INVENTION 

I00O1] The invention relates to e. microscope for the 
wide-angle viewing of an eye with ail optical device 
provided between the lens and the ejfe to be treated, and 
which creates a reversed image for viewing the fundus of 
the eye, in particular for eye surgeries and, more 
particularly with an optical device j for image reversion 
and image erection, which device li*s in, or preferably 
can be moved or swung into, the beam or viewing path of 
the microscope. 

BACKGROUND OF THE INVENTION 
[0002] a wide-angle viewing of tine eye can take place 
in a simple manner through the use 6f a contact lens 
placed directly onto the eye. However, it is also 
possible to mount a separate optical device, which is 
spaced from the eye, on the microscope. If aspheric 
lenses are used for this purpose, wljiich lenses guarantee 
alone a sufficient wide-angle viewing, then a side- 
reversed, upside-down image is created in the microscope 
just as this is the case with the contact lens, which 
image is acceptable for diagnostic purposes; however, 



during eye surgeries, which must be 



advantageously at least at times also with a wide-angle 



carried out 



viewing under stereo observation, a 
is created so that even experienced 
expected to handle such a control technique. 
[0003] It is also already known to provide in such 
a microscope a device for the image 
image erection, as this is shown in 
No. 38 26 069 C2 (corresponding to U.S. Patent No. 
5 Q09 487). it is thereby particularly important that 
the additional structural parts do not significantly 



reversed stereopsis 
surgeons cannot be 



reversion and 
the DE Patent 
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increase the height of the microscope because the surgeon 
must carry out the surgery and must look through the 
microscope at the same time, and the distance between the 
eyepiece of the microscope and the eye of the patient can 
therefore not be increased at randonji* Furthermore, the 
optical device for image reversion and image erection is, 
however, also supposed to be moved As quickly as possible 
into and out of the beam path of the microscope so that 
work can be done both in the front Section of the eye and 
also in the fundus of the eye without having to change 
the microscope. 

SUMMARY OF THE INVENTION 
[0004] The purpose of the invention is therefore to 
design a microscope of the type identified in greater 
detail above so that its height does not significantly 

increase not even when it can be operated selectively 

i 

with an optical device for image reversion and image 
erection* 

i 

[0005] The purpose is attained according to the 
invention in such a manner that the j optical device for 
image reversion and image erection consists of a 
reflecting system with a low height j in particular a 
prism system which is carried by a Ipolder fastened on the 
microscope, and can thus be moved oh swung into the beam 
path of the microscope between the lens and the eye to be 
treated, that the prism system is provided directly in 
front of the lens at a distance frojp the eye. The 
arrangement of the invention utilizes the space existing 
between the lens and the eye to be treated so that the 
total overall height of the microscope is maintained even 
when a non-reversed and upright imalje is created in the 

eyepiece. It is thereby of no importance in which manner 

j 

the wide-angle viewing is produced: j the optical device 
for viewing the fundus of the eye can both be mounted on 



the holder for the prism system and 



can also be designed 
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to be placed directly onto the eye. A non-reversed and 
upright image is in this manner created immediately after 



optical device, which 



the swinging in or moving in of the 
image must not be created only after a further operation. 
In other words, manual or foot operation otherwise needed 
for this is eliminated, which is of j a great advantage 
especially during eye surgery. j 

[0006] The optical device for the image reversion and 



the area between the 



image erection can be inserted into 

lens and the eye. However, it is significantly easier 
when the holder is rotatable about a swivel axis arranged 
on the underside of the microscope on the microscope so 
that only few parts are needed in o^der to swing the 
optical device from a position ready to operate into the 
beam path of the microscope. The piism system is thereby 
preferably arranged in a closed housing which has 
openings therethrough for the beam ^ath. In addition, a 
projection lens for adjusting the b<Um path can be 
provided between the prism system aijid the lens, 
preferably in the opening of the housing adjacent to the 
lens, which projection lens is directly adjacent to the 



system has been moved 



lens after the holder for the prism 
or swung into the beam path of the microscope. Moreover 
it is advantageous when the swivel axle for the holder is 
provided approximately horizontally on the microscope. 
[0007] The optical device for the (wide-angle) viewing 
of the fundus of the eye can consist of a lens system 
movably arranged along the beam pat*p. The distance of 
this lens system from the eye can bk left unchanged by 
the surgeon during his work when for focusing a movable 

i 

optical device is provided in the b^am path between the 

I 

optical device for viewing the fundus of the eye and the 
prism system, which optical device is movable along the 
beam path and relative to the prism, system; one single 
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optical lens, which itself can be focused, is already 
sufficient for this purpose. 
[0008] It is advantageous when for focusing both 
optical devices can be operated for wide-angle viewing 
and/or for adjusting the intermediate image by means of 
manually or electromotively driven Spindle drives. Thus 
it is, for example, possible to mov€p the optical device 
for viewing the fundus of the eye by means of a first 
spindle drive fastened on the holdei along the beam path, 
best in such a manner that the optical device is held on 
a carriage which is guided longitudinally movably on a 



extending parallel to 



guide pin mounted on the holder and 
the first spindle drive, whereby a first control knob for 
the first spindle drive is supported on the guide pin. 
The entire adjustment mechanism for the optical device is 
in this manner connected to the hol4er and thus also to 
the prism system, and is at all times exactly adjusted. 
[0009] The optical device for adjusting the 
intermediate image can be handled in a similar manner 
when same can be moved along the beam path by means of a 
second spindle drive fastened on thej guide pin, whereby a 
second control knob is used for this purpose. 
10010] The prism system can be designed, for example, 
as a reflection prism according to lippendahl or 
Schmidtpechan . 

[0011] The control knobs for the spindle drives can be 
manually operated; however, they can be operated in an 
advantageous manner by means of an electric drive, 
whereby such a drive has, for example, an electric motor 
preferably provided on the holder, tjhe output of which 
electric motor can be rotationally coupled to the control 
knob through a flexible shaft so fchait the switching on 
and off can be done, if desired, witjh a foot-operated 
switch so that the surgeon will be able to keep his hands 
free when refocusing must take place - 
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[0012] Thus the inventive arrangement of the device 
for image reversion and image erection can be utilized 
rather universally on microscopes having very different 
designs; existing microscopes can be retrofitted 
accordingly without much work and Ccjm thus be better 
adapted to the demands occurring during surgical care. 
However, it is also possible to very quickly again remove 
the device from the beam path of the microscope without 
requiring the surgeon to stop his work on the eye of a 
patient or requiring the help of an j assistant „ 
BRIEF DESCRIPTION OF TRE DRAWINGS 
[0013] The invention will be further discussed 

hereinafter by reference to one exemplary embodiment 
illustrated in the accompanying drawings, in which: 
[0014] Figure 1 is a side view of an inventive 
microscope provided with a prism system and an optical 
device for wide-angle viewing according to Uppendahl, 
[0015] Figure 2 illustrates a microscope according to 
Figure 1, however, with a prism system according to 
Schmidtpechan, j 

i 

£0016] Figure 3 or Figure 4 illustrate a microscope 
according to Figure 1 or Figure 2 each with one electric 
drive for the optical device for wicke-angle viewing, 
[0017] Figure 5 illustrates a microscope according to 
Figure 1 with an optical device for wide-angle viewing, 
which optical device has been changed compared to Figure 

[0018] Figure 6 illustrates a microscope according to 
Figure 2 with an optical device for wide-angle viewing r 
which optical device has been changed compared to Figure 

4, \ 

[0019] Figure 7 or Figure 8 illustrate a microscope 
according to Figure 1 or Figure 2 with a manually 
drivable optical device to adjust the intermediate image, 
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[0020] Figure 9 or Figure 10 illustrate a microscope 
according to figure 7 or Figure 8 with an electrically 
drivable optical device to adjust the intermediate image, 
[0021] Figure 11 illustrates a microscope according to 
Figures 1 to 5 with a Porrg prism of the second type, 
[0022] Figure 12 illustrates a microscope according to 
Figure 6, however, with a Porro pri^m of the second type, 
[0023] Figure 13 illustrates a microscope according to 
Figure 10, however, with a Porro prism of the second 
type, 

[0024] Figure 14 illustrates the beam path in a 

microscope according to Figures 1 to 13, 



same beam path as in 



same beam path as 



[0025] Figure 15 illustrates the 
Figure 14, however, with the utilization of four further 
prism systems, and 

[0026] Figure 16 illustrates the 
Figure 15, however, with the utilization of additional 

dispersing and focusing lenses, j 

I 

all in a schematic, simplified illustration. 

DETAILED DESCRIPTION 
[0027] An eyepiece 1 according td Figures 1 - 10 is 
first of all provided on a microscope according to the 
invention, which eyepiece is pivotal about an axle 2 so 
that, for example during eye surgery, the surgeon can 
adjust at an optimum the eyepiece 1 to his posture during 
surgery- Furthermore, an adjustment knob 3 is provided 
on the microscope to facilitate a change in the 
enlargement factor. A lens 4 enables first of all the 
viewing of the front section 5 of aii eye 6. 
[0028] An optical device 8 for viewing the fundus of 
the eye 9 is mounted on an attachment 7 of the microscope 
in the vicinity of the lens 4, which optical device 8 can 
be swung into the beam path 10 of the microscope and can 
be moved in direction of the beam pdth 10 by means of a 
(first) spindle drive 11, This optical device 8, here a 
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simple observation lens, is mounted on a holder 12 which 
is pivotal about a swivel axle 13 which is stationary on 
the attachment 7. The optical device 8 is fastened to a 
(first) carriage 14 which is movably guided on a guide 
pin 15 that extends parallel to the beam path 10 below 
the lens 4„ The carriage 14 is moved by a not 
illustrated traveling nut in a segment 16 of the carriage 

14 which engages the threaded spindle 17, The guide pin 

15 and the threaded spindle 17 are fastened at one end in 
a common bearing piece 18 affixed to the holder 12 and at 
the other end in a (first) connecting plate 19. The 
threaded spindle 17 is rotatably supported for movement 
about its axis. A (first) control knob 20 is provided in 
connection with the threaded spindly 17, with the help of 
which control knob the spindle drive 11 can be initiated 
SO that the optical device 6 will b£ moved along the beam 
path 10. The optical device 8 is f4stened to a holding 
bolt 22 which is held resiliently in a guideway 21- The 
entire spindle drive can be separated from the holder 12 
at the bearing piece 18 so that same can be sterilized. 
[0029] A device 23 for the image 
erection, which device is connected 
8 through a common holder 12, consists of a Porro prism 
system of the second type 24 and a housing 25 housing the 
prism system 24; the housing 25 can 
piece with the holder 12 and the bearing piece 18. 
bearing piece 18 is advantageously designed to be 
removable from the holder 12. 

j 

[0030] Each opening 26, 27 in th4 housing 25 permits 

i 

the passage of the beam path 10 through the prism system 
24. A projection lens 28 in the opening 26 adjacent to 
the lens 4 for adjusting the beam pejth 10, which is 
significantly extended because of the prism system 24, is 
connected in front of the entry of tjhe beam path 10 into 
the prism system 24. j 



reversion and image 
to the optical device 



be designed in one 
The 
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[0031] Corresponding with the prism system 24 
according to Schmidtpechan utilized in Figure 2, the 
housing 25 is there formed or shapecj slightly 
different ly, however r the arrangement otherwise does not 
differ from the arrangement of Figure 1. 
[0032] The spindle drive 11 in Figures 3, 4 is 
equipped with an electromotive drivd- An electric motor 
29 is for this purpose provided on the attachment 7, from 

the output of which motor the threaded spindle 17 can be 

i 

rotated through a flexible shaft 31 jconnectable by means 
of a suitable coupling 30 and a belt drive 32. The 
electric motor can also be mounted it a different area of 



the system. Thus, it is sufficient 



electric motor 29 using a foot switch in order to move 
the optical device 8 along the beam path 10; for example, 
a surgeon can focus accordingly without having to put 
down his surgical tools and thus having to interrupt the 
ongoing surgery. 

[0033] The invention can also be 
instead of a non-contact viewing as 



to switch the 



utilized when, 

this is the case in 



the fundus of the eye 
prism system 24. 



the arrangements of Figures 1 - 4 by means of the optical 
device 8, according to Figures 5, 6„ an aspheric optical 
device 33 is placed directly onto the eye 6, which in a 
similar manner as the optical device 8 delivers initially 
a reversed and upside-down image of 

9, which in turn is utilized by the 

[0034] A possibility to focus tha optical device 8 
without having to move it at all is j offered by an 
additional optical device 34 movable^ along the beam path 

10 to adapt the intermediate image siccording to Figures 7 

i 

-10. In a similar manner as the optical device 8 for 
viewing the fundus of the eye 9, a j second) spindle drive 
35 is installed for the optical device 34, here a simple 
lens r whereby a further guide pin 3^ and a threaded 



spindle 37 are each fastened at one 



end to a side of the 
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first connecting plate 19 remote frq>m the first spindle 

drive 11, and are held together at their respective other 

end by a (second) connecting plate 33. The optical 

, I 
device 34 is mounted on a (second) carriage 39 which, 

just like the first carriage 14, houses a segment which 

is moved by rotating the threaded spindle 37 in direction 

of the beam path 10 when a corresponding (second) control 

knob 40 secured to the threaded spiiidle 37 is operated 

(Figures 7 , 8) - The spindle drive 35 can, however, also 

be operated by means of the electric drive 29-32 

corresponding to Figures 9, 10 in a 

spindle drive 11. 

[0035] The embodiment according i;o Figure 14 
illustrates the beam path below the 

this beam path has been improved by the use of four 
prisms, as they are shown in Figures 15, 16. This 
results in particular in an enlargement of the 
stereoscopic base, whereby at the s^me time aberrations 
no longer exist. The advantage of this arrangement is 
that shadow effects cannot occur, arid thus a better 



similar manner as the 



microscope, whereby 



The prisms which are 
the bottom base 5 of 



stereoscopic viewing is guaranteed, 
used are of equal strength, whereby 

the prisms 4 0 and 41 are directed toward one another, 

i 

whereas the prisms 42 and 43, which! are closest to the 
lens 4, have their base 5 directed outwardly. The 
stereoscopic width shown with the arrow B in Figure 15 
and 16 is significantly improved by this arrangement ov 
the width B in Figure 14. The prisms have, for example 
at a lens width of 200 mm, advantageously 5 pdpt (prism 
dioptrin) « 

[0036] The same prisms 40 to 43 ire in the exemplary 
embodiment according to Figure 16 arranged below or above 
the prism system 24, whereby furthermore focusing lens 
44, 45 or one dispersing lens 4 6 or 47 are each arranged 
between the prisms 40, 41 or 42, 43 < This further 
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improves the image so that a parallel beam extent of the 
opening beams in the prism system i? obtained* The 
operating distance from the entry surface is maintained 
and corresponds with the focal distance of the large lens 
4. 
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List of Reference Ntimerals 

Eyepiece 
axis 

adjustment 
lens 

front section of the eye 
eye 

attachment 

optical device (for viewing the fundus of the eye 9) 

i 

rear section of the eye ! 

i 

beam path 

(first) spindle drive 
holder 
swivel axis 

(first) carriage 
guide pin 
segment 

threaded spindle 
bearing piece 

(first) connecting plate 

(first) control knob 
guideway 
holding bolt 

device (for image reversion and erection) 
prism system 
housing 
opening 
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27 opening 

28 projection lens 

29 electric motor 

30 coupling 

31 (flexible) shaft 

32 belt drive 
29-32 electric drive 

33 optic (contacting the eye) 

34 optic (for adjusting the intermediate image) 

35 (second) spindle drive 

36 (second) guide pin 

37 (second) threaded spindle 

38 (second) connecting plate 

39 (second) carriage 

40 (second) control knob 
40 43 prisms 
44/4 5 focusing lenses 
46/47 dispersing lenses 
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